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IXIISiiXU 2002.12.12 

[iSSI S^SI!] Noise measurement apparatus for image signal and a 

method thereof 

[SS2J3H] 1-1998-104271-3 

§1^ 

[ CH £1 21 3 H ] 9-1 998-000543-3 

[Sima^SiS] . 2000-046970-1 

m&°\ ^h;ii sis 

§§S^|] YU.PIL HO 

[^2Je^&!s] 661121-1110128 

442-727 

l^±] SJIS ^S!AI ITS? §§§ 6JU¥^^S5BII 518§ 

1705S 

[^3] KR 

[mm m^m xu2?£2.\ ^soii ?i 2\ ^oi as if lick ch 

Al (OJ ) 

[^l^iglS] 20 ^ 29,000 

[^fctaSS] 2 2 2,000 

[^s^&^i 0 2 o §i 

[^AfS^g] OS OS 

[SMI] 31,000 S! 

[U^AiW] 1. S^Ai- SA1IAi(ES)_1S 
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1020020079292 #^ <&z\: 2003/1/2 

^ A o U J^ ^^^l7> 7fl A] ^Cf. °J A o V ^l51^1 ^°]^ #^^1x7 

, ^Hl^ ^ Tjl^ T 1 *^ «0|1 Cfl 

*« fllE^-SSM- ^V#^ lr^-^^#^-, <g ^ 3 Tr ^^Al^S] *1 ^A AQA 

AQ^} $n A<£& <3^J^ $\5L5%^&°) g 

^^>°l^-a- ^3.7} <lV#§>^ SAD^V#-^, ^ SAD<+#^-«*l| ^1 «fl AV#^ 

3.71 7> ^ ^S^-E-l Hfl<l*>5i# nfl i^*^ ^^H^hS: ^i^^ A} 

A.$]7} 7\)^SL3. -$rAA^ 3-f°H o]^ ^*fl<s] ^ A>ol^ i-ol 

£ 3 

^ A o U Jl, 2r.ol^, 1-^-, SAD 
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1020020079292 #^ Qt}: 2003/1/2 
1^2] 

9i^^\S.9] ico]^ s,^^-^] ^ ^^ W 0 V, ^{ Noise measurement apparatus for image 
signal and a method thereof} 

£ 2^r £ SAD ^ ofll- ^Al*V 

51 5^r iE 3<^1 ^ s^i^l^ ^^§>7l ^*fl iA]^ 51^, 

51 6£: £ 3«=H1 ^fV Sj^* ^^*>7l -f*ti 3E*1€ 5L<£, n^Jl 

51 7^r 51 3^1 ^ ic^l^ o. *^-5Lo]cf. 

* 51^ ^_&.Jf£-ofl cfltr €^ * 

11 : SAD <*)^7l 13 : SAD ^}3R7] 

15 : *fll 17 : *]M7] 

19 : a(|2 21 : 

201, 205, 207, 209 : x]<&7] 203 : ^rfl^V ^V#7l 

211, 213, 215 : 7R>7l 301 : Ir-i^-g- ##Jf 

303 : *1<3^ 305 : SAD ^#-*f 
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307 : tilHUf 309 : s^^l^ 

311 : ^^ol^ 

<^3^7 ^HIJL^ A£*6\) #7f\<&o) ^^}7]} ±.o}2,^- ^^^-O. 

S*l i^ol^ ^7^ JL#* ^ ^ 9X5^ *\tt ^^S.^ ^ ZL « 0 > 

<i8> ^y>^o.s. ieflal^oi4 ujc^ ^}o]s_ z))^ ^ ^.o. ^vaijt ^^^l^. «y 

7>£]fe ^HU^l^r 2r:Ol^7> ^S^, ^o] S fe <U>M 7] 

A]7\^*\7\ V\^\7\\ 7fl^Jl $1^, ole^ -o]^ ^T^^l^ ^nfuf ^ ^> 

<19> 5. 1-& ^2fl^ 71^^] nf^ ±o)^ gj^^o} ofl§ £Al^ t^^g- 

, #^#*l£r SAD ^^71(11), SAD W1JH7K13), *fll ^^(15), ti}m7l 

(17), *fl2 7>-g;EKl9) ( 31 ^^71(21)1- ^yl*Vcf. ^7lA^ ( SAD <£^7l(ll), SAD *)M7] 
(13), ^ *fll 7>^e-1(15)^ >3#*S Fsofl ^*fl sl^^cf- 
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<20> SAD ^71(11)^ ^ 3 3 tt ^MIJL* ^(^1* ef 175,000)^1 

M^-S M-^^^l 1-^-^1 cfltr SAD (Sum of Absolute Difference)* 31 

<2i> SAD ^^}-7l(ll)<Hl <^*j| a>#^ SAD^ SAD «1 HL7l (13)5. *I^€^t. SAD «1 JH^l (13) 

^ SAD <2^7l(ll)^Ei ^a]^ SAD7> ^Xl*l A ^ B ^r°Hl ^xi*Rr*l» ^^*Vcf. 
^r^M SAD7> A ^ B a>°H ^XI*Hr ^ 0.5. ^r^S]^, SAD ^l^l (13)^ XU 

7>^Ei(15)^l ^Xl^JJUOK ^JQ» ^Xl^U^ ^1*11 XU 7>^Ei(l5)Sl 7}£t§ 

^7>^Cf. 

<22> 7 >o.e](15)^ ^r^Hr ^(picture frequency signal : Fp)<>fl £|*fl ^ 

^7)t$ tr«l sl^tf. o] 3 o. t ^Ei(i5)^ ^71^ tr^l ^>V\i 4€- ( 

^71, rf^^ ^lEL ^7l#)^ tr«i sl^ ^5= o] X|l 

7>^Bl(15)ofl^ sl^^l^7> ^-g-^c^ fVcf. 

<23> SAD <2^7l(ll), SAD H1JH7K13), ^ XU 7>^EK15)^- ^^HH sample 

frequency : Fs)^l #-iK!JL» ^*r^f. XU 7>^eK15)^1 £l*fl 7>£ig^ ^ 

«lil7l(17)ofl 31*1] NE^f Hlja^i^. <^7H, NE^ -^3°-^ <a^^l ^o.^ 7l 

^&°14. alt^Mlr, NE = 496<>H , #^-^l #Xl 0.289H1 *H^sq^- 

^ol^. ti]jH7l(17)^l ^«fl «1JE^ X| 2 7r*Ei(19Hl ^l^^cl-. 

<24> XI 2 7}^ El (19)^ «1 JH71(17)<H1 sl«fl tiling ^t^Hl ttfel- n^r^S-i- f^l?jcl-. 

^, XI 1 7>£3(15)4| ^| «fl 7r^M &<>1 NE icf £1^, XI 2 7>£-Ei(l9)£l 9}^^ 

XI 1 n^rE) (15)6|| °]*jl 7 r £^ #0] NE j^cf 3J-0. £ , X|2 7 r *lH 
(19)^1 7bg;^&£: ^7>^cf. XI 2 7V^E^(19)^ XU 7^1(15)7} Sl^Sl^ A] 
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5- ^, 33 ^3^T ^ Fp<>11 3*11 3^L 2 3£3U9)3 3£^€ 

^^3» $^*H, SAD 3313(13)3 33« A, £ -^3(2lH 3*11 373 
3& A«fl f7> ^sfl^l -H^« B# *J^*i3. <*\7]*], fb 1.55. ?H 
*>3, 3^« A3 -2-H«3 *^>€ *1^€ ^£ $13. sib, SAD 3 

3171(13)3 3.7§7!\ti B7> *j|2 3"°r3(19)3 ^bSr^SHl 3^*}3, Ab 
0 iEb 333 3=3 ^)* #:E^ ^*d€ ^51 514. 
<25> H 2b £ 12] SAD ^1^:713 °J ^1* £-3*1 £^^r , SAD 

3(ll)b 3*33(201, 205, 207, 209), ^>#7](203), 5? 7K>3(211, 213, 215) 

<26> <y=13b °j^^b ^1^71(201)^1 3*11 *J" ^r33 3191-3 3<3€3-. 3*11, SAD 

b ^sgaJ-^S rf^s. a>o]o] ^olofl ol^ll a>|e|h ^ ojj! ^^cf. n>oj , SAD 

7> ^1^^ A>olcHl 3^33 A Jfs]b 33^, 3<?13(201)b ^O] 

<&7)3. ^333= W. 

<27> ^cfl^ A>#7l(203)b 3<33 (201)3 3 33 #3 333 £tfl*}# ^v#t.>3. ^tfl 

3 ^#71(203 HI 3*11 ^33^ £33 ^-3. 3^3 3 <£ 71(205, 207, 209 HI 

<28> 7KV7l(211)b *Jtfl*> ^#3(203)3 3*11 ^33*3- 3<23(205H1 3*11 

13 ^tfls>i3t-i- 7RR13. Sti, 7^71(213)^ 3 "33 (205, 207)3 3*11 23 3 

£tfl*>#4 3*33(205, 207, 209) ^ 3*11 33 3<3€ ^tfl^V^ 7R>t!:3. 
3(215)b 7>AV7l (211)o)l 3*11 3<M &3 3^r3 (213)3 3*11 7j-^€ ^ Tj"t>*i3. 
7RV3 (215)3 3*11 tH±3 &3 SAD 3313(13)5. 3 33b SAD&3 ^cf. 
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-*liL^ SAD ^-i^l 4^ ^^*>7l iiol^o] ego] QtftyS. ^Ml^^l 

^ °]-g-*>^ ^M^iLS.*!, ^^S^ q^o] Cfl- ^-f6()£. 

5]^ <8-$H0-M ^« ^ M-ofl t^^fl $ 

71^ *l^ f ^71 *l<£^-ofl <^*fl ^71 ^tf^JjM ig^o, ^- 7l 
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°) #7l SAD##^ #7l flj£^&ol #7l wlJU^-oll Sl^fl #7l ^Hfl 

#*ll*Hr ^£-3. #M ^^-0)1 # 7 j ^tfl*H#.g. A]-^^ ^^^Cf. 
<33> ti>^ UMl^, #7l ^^Jl^ i^ols ^;£*|i=, <tms\±: ^ 

3 #7l <3##jL2l Sj^-i- # <yo^o^ ^^o> AjUj^ ^-71 ^^^o]^ 7> ^ 

^S.«-E^ tifl^^-i- nfl, Sj^^ol^^- ^7j-^o)^S_ *i^*Kr ^7l±o}^ 

<34> Cx\ 7 )Aj t # 7 J :tf^ol^BflJf^ ^l£*j|o} ^cfl^ol^ # 7 1 ^^^0]^ A] Efl 

» #71 ^^oi^ s *i e» t \sm wi-iwh}. 

<35> £ ^-^^1 n}-^ <£#>»0 Jro} ±o]z, ^-^^-^l^, ^sl^ <3#4l-M 

^ t^^S ^*Rr #31, Z^-ZV^ ^jLofl cflsfl fl^^^^o. 

^ #31, #7l <3#<0;M *V ^7l ^l^A] #7)1, #71 *1<£#7]H ^ «fl *1 

£ #71 <^ 0 H!JL£l ^fl*} a o V 7 1 ^tfl^>ol^ ^3.7) # 

##*>^ #31, ^ #71 SAD##-¥-<=Hl ^*fl #71 ^tfl^o]^^- 3 7l 7} 

^A^w-Ei Hfll ttfl, ^«i*1]<2l ^cfl^j-ol^ Sj^^ol^S #31-1- 

<36> ti>^-3lsr>7ll ^, #71 <3#AlJl^ #7l flJE^^ ###3H 2) 

*fl #71 ^IE^-b^oI <||^rf ^ g^oll ^^*V^1# WliS^ ^Tfl* D| 

S^CV. ol # 7 1 ^cfl^ol^ ###7^ #71 fli^^-^ol #71 WlJU^TlHl 9] 

n #71 #7fl^fe ^o.^ ##^ ^-fofl #71 ^cfl^H^ ##*>£^- 
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<37> c-K h].^s>7)1^ ( A o v 7l ^^S^ i^ol^ ^>^o.S 

^ ^7} °$^3L2\ ^^1" ^ ^€ ^"71 Sj^o]^ £171 7]- *T 

«fl«g nfl, Sj^^o]^^- ^-Ti^-ol^S. ^b»^ c^j-g. 

<39> £ 3^. ^-t^oii 4€- i^l^ ^^s] q-Bj-i^ %3l 

*r^, ^3 ##-^(301), *1<3^(303), SAD ##-^(305), 

al 32^(307), ^^ico^ Ai^«.(309), ^feol^ *}i»-8f(311)» ^HlW. 

( interlaced)^ ^ ^*Fr A f (progressive)^ ^£-=1^. £ 4a^l 5*1^ w>i4 Q 

^JLS.*) SMS] Z.$}<$4: ^j^l?14. ^r, tr ^(top field)^ *^eKL (^-£.2.3. £ 
^}-s}5l, 4= ^(bottom field)^ ^xe} 0 J(^ x jAS 3Ea])i£ ^A>tb ^, ^r- 

€ = # ^S. ^A^ *>M-S] ^A]7l^ %o]t±. o]6(l tiVsfl, ^>^A>Wj-Al^ 

<4i> -M-JgS ##-^(301)^- ^MlJro) ^ ^-«-^> 

^, ^£ $s-6|| tflsfl fls. ^i#tr^. ^, ^#^(305)^ 
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(pixel) ^« ^H, N-cr ^wj-^ ^ ^# ^vcf. S*V, Ir^-g- ^#4(301)^ 
^g-^ fl£ ^, M-Jg^ <l>#4(301)tt 44^1 1- 

4~ ^ ^HH, ^€ 3M: *-S* ^ #*fl 3^i4 a, M >NJ1 

3. M-^r^ Ir^Ml tilth 351 ^SM: ^>#W. 

<42> ^1^^(303)^ <8#4l:M $ ^71 ^1<^a1^14. C^H^ ^7l^ 

2l«fl l^°fl 60S. ell ^ ^^-^15171- ^^Jl 7}^}^, ^1^4(303)^1 ^sfl *1<2 
5)^ -M^bfr l/60^7> ^cf. 
<43> SAD ^#4(305)^ ^7.11 <^£l^r ^^^-(303)^1 S]^ <%^3L°\ 

fl51 ^-g^ ^cfl^>ol^ ^^-^71 ^#*V4. ^, SAD ^#4(305)^ 

^7fl <^£}^7 ^7fl <^^^ ^ ovo] ^ ^ojo] fl£ ^-g^o] ^cfl^ 

<>1& ^, SAD(Sum of Absolute Differences)* <^7H, SAD^ 

^°lt #1^S^1 <i>#^q-. ol Tj-f j sad^ ^1^^ ^^Sl z}- 

Zjo] .g^^ TS^flo} ^^-Al^o^ ^-s.^71 ^3)3. tiller) AV^slo], Hi 

HIS)^ Zj-Zj-Sl ^ Jfl*13 51^ ^o] H>^*)*>c}-. ZIS^M-, til 5151^ # 

SL£. o}o\) *V^5}^ ^o] ^q^, *l<g^ rf^o} z]-z|o^ ^.43.= ^oflA-1 ig-g- fl5L^* 
7>*l*r ^4 ^7flSl M^-fr tiliU^^^ SAD7> <lV#€ ^51 XI cf. 

<44> ti}^^7fl^, ^HlJL^l ^ol^ ^^^]^ > 1-^-^^- ^-#4(301)^1 ^1*H 

si ?15L ^Qo] ^7fl*l-^l*- ulJRJf (307)1- c-1 ^till- ^£ 
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3i ^31*1^ ^3*H <^*fl SJMtK nj-^ , yU«-(307)^ M 

^#-^-(307)^1 2}*fl ^&°] ^dt °J^|^^.cf EL 31 s)ZL oj^^^cf 

^ ^3 SZ^l* wliSt!:^. 1-^-^5- ^<t^f(307H ^*fl fl£ ^ 

sldt <M*mtf €- ^$H1 €r*l)*Rr , 32-^(307) 

tt SAD ^#^-(305)^ cgA 0 VA}Jro} jr}^ ^ <g*flo) Cg^-Al^O) Sj^ofl Sfl# 

fljE ^^^sl ^tfl^o]^ ^A7> <y:^^. ^^r^^-S, 

£ °ti^ 3. TIM- nfl^- ^ 1-^1-^ SAD^ ^ol^oil cfl^fiA^ m-ol 

SADiLt} ^ q-^Tfl sl^S. =§^0^ *fl£]<5}7l ^^-o]cf. rtj-^H, 

SAD ##^(305)^ M-S} ^S. °J 31*1 Jit} 3.JL ^ZL ^Tfl^iLtf 

. &\x\±o]2. ^^^-(309)^ SAD ^#^(305H1 ^*fl ^>#=1 ^^)^ 3.7l7> ^ 
^ ^S^fEi w^^^i^ nfl, ±^ #*%<>) ^x}°)&^ ^^^o]^s_ ^i*^. <^7l 
^=1^ ^MIJL^ ^^sf <^MlJl^ Aj-ojoil tiling z|4o) 

Stt}. £ 5^1] 5L^sl ^-oi, SAD ^#-^(305)^] S]*fl ^cfl*l-°l &#^g- 7> 
# ^ ^H^JfE] M-^^V ?H m i ( m2) m 3, ... Bj-ul iJ-nfl, ^^^ol^ i« y-(309)i- 
^ttl*1l5. ^ ^cH^>ol^ ^ m 21- *\*\±°}^3. ^^*Vcf. ^tiV^jo.^-, -g-^^ol 01 
^ 1:^-1-^ SADtt ^^9] ^r^o] SADM.^ €■ ^^1^, ^ S AD^ 
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o>e]^]e (artifact)* #^^1^1^ -S-^^-^-^i ^Hl^e]* ^ 4±SLx\&m*\ , 

S] ^ ii°l^» ^#±.0}^^ AjUj^tf. O^Hfe-, ^-^VicOl^ ^HflW.( 311 )^ 

^-^(309)3- ^-o] « tH*j|o} rf^^ol^s. ^^ol^ S ^SHr ^«*r 

58°-^, o]^ £ 60 | £Al ^ yy^. ^ ofl^tfl, 1^ §-oHl 607fl^l *ej|<a°l ^*>^ 

aHHH ^«fl <gs^t|.ji 7>^ nfl, ^^o]^ Aj^«.( 311 )^ 60 7fl sl ^efl<y ^ 

3- ^-Br ^, m2* q^hL°]2L3. ^tb^". o^*), ^^7> -g-*H^r ^ 

-fofl ^^-l-^l S.^ l-^-^^l SAD7> Tl^Tfl S\IL5L, h^o}^ ^^ 3. $-o) 

#^3^ <r &7fl 214. ^, °J33 ^^tt ^ ^^7> 711 

^r3-°S ^Tlozf ^7flSl ^Zt ±o}^ ^^^^ ^J^^^- 

^7\\ <tb^^ ^o^s. - ol Til 

<47> £ 70. £ 3oll o}^ ^o]^ ^^0 0 >^i M-El-^ ^#£014. 

<48> ^#^-(301)^ ^^Sl^ ^^Jro} ^.g. ^ TjJ^o) -^O^ ^g-^} 

*KS701), z}-^ ^^-ofl tfl*f| 38 ^#W(S703). ^, 1-^$ -a- 

#^(305)^- <^£l^r ^MlJ-^ = 31<y € = # 371* ^ 7^2} ^- 

<49> aiji7w.(307)^ !r^^ ^#^f(307Hl 3*fl ^M^l z)± °j7ll*li± 

cf .3. Jl ^ZL ^711^1^.4 ^ ^ vfloii aliS*}-cl-(S705). -Ir^-g- 
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1020020079292 #^ <|J*>: 2003/1/2 

#^-(307)ofl ^2. *%^&°} g[± <$^x)2Lt). *[7]^ ^Ji «37flAli±t^ e ^ 

$H1 €^fl*Rr ^-f, «li]l^-(307)^ SAD ^#-¥-(305)^1 *1<£€ sj^ ^ ^*fl 

<50> ^^^-(303)^ <^H!Jl£1 ^-fr & ^7) *1<£^1=KS707). <^7)*\2) 

^A>w 0 VAiofl <q*H l^ofl 60^efl°J^ ^^^7> <y^rfj7 7}^-&}t&, *]<3-*f(303Hl ^ 
*fl ^Sjxr l/60^7> ^cf. 

<5i> SAD ^#^(305)^ ^^fl *l<aJf(303H ^ *1<£€ ^Ml-M 

fl£ ^&Sl ^cfl^>ol^ ^>#*VtKS709) . ^, SAD 

(305)^ ^^i- <gsm ^ ^ fls 

^ ^tflsH^ ^#*VtK o^H, SAD^r *1<2€ cfl^ 

#1^-0.^ ^>#^Cf. Ol SAD^r ^1^^ Zj-Zj-Sj ^-^-2]- ^flSj ^Aj-Aljro] 

1-^71 tiUsH ^f^, ol ins] ^ 31*1 

*1<2€ Z)-Z|o} 7f7|b rf^o} z}-^ 

<52> AjEfl«.( 30 9)^ SAD ^#-^-(305)^1 ^*fl ^J:#€ 7 d^^}°l^# 3.71 7} *J- 

£ ^S^-Ei ufl ufl, ^tfl^ol^ ^^ojss. ^W(S711). 
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<^7Hfe, ^^^o]^ a]^«.(309)^ SAD <+#^(305)<Hl ^ ^^HS* -f^H 

^feo]^ ^^^-(311)^ £*>3-°5- °^S\$r cf^^ <3#4!-M °J 
o) ^ ^ol^l- ^^oj^ji. ^^*Vcf(S713). <^7H^, ^^ol^ ^Eflw.( 311 )^ 

*l tol^l ^ & Til ^Cf. 

^ ^Al^ofl ^51^1 <i>q*>^ f ^*3^HH ^*Kr St.*) 
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[3^* 11 

A oM sl«fl *1<£^ ^-71 <^oMl:M -*7l SJJESg^- 

<$7] SAD##Jf°fl ^71 ^tfl^H^ 3.7]?} ^ Hfl1*> 

2i 

3] 
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5] 

[^T 1 * 6] 

<g^s|Sr ^MUl^I ^ 7j^5l ^€-«Hr ^1; 

^*\) cflsfl flS^sJbg; av#^ ^-711; 

#71 «3#A1JLS1 ^» *V ^71 ^1<?1^1 71^ cfTll; 

#71 ^l^^rTlHl cqsfl *l<£sl a o V 7 | cg^AlJro] rf^sq. ^ fl o} a o V 7 ] fl£5 g 
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^^2] *£Vi\x}o) &x\±.o]^ #i»*Rr ^ 
[3^8- 7] 

*Rr*l« tiling #?fl;* d| IW, 

^ ^*fl*Hr #£.3. ^-f^l ^71 ^nfl^o]^ a>#^ ^ <!>} 

[^T 1 * 8] 

?>iic>]^ a]bM^ £31 ;» D| i^rRr ^-^1 0.3L SRr i^l^ ^ 

9] 
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10] 
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